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[Claims] 



[Claim 1] A method for che determination of human oxidized lipoproteins in 
which oxidized lipoproteins in plasma are determined using antibodies than 
recognize antigenl that are produced by oxidation of phospholipids. 

[Claim 2] A method for the determination of human oxidized lipoproteins as 
described in Claim 1 in which the antibodies recognize antigens that are 
produced by oxidized phosphatidylcholine in the presence of peptides. 

[Claim 3] A method for the determination of human oxidized lipoproteins as 
described in Claim 1 in which the antibodies that recognize antigens that are 
Produced by oxidation of phospholipids are obtained by immunizing suitable 
mammals and/or antibody-producing carried lymphocytes of mammals with an 
Eomo^enaS o? a?heroscle?otio lesions, the antibody producing lymphocytes of 
said animals and myeloma cells are fused, the a^ti-hun^ atheroma antibody- 
producing fused cell group that is formed is isolated and fused cells that are 
selected from said cell group are produced as cells that react specifically, 
with the oxidized human lipoproteins. 

rciaim 41 A method for the determination of human oxidized lipoproteins as 
described in Claim l in which the antibodies are produced by the hybridoma 
cell line FOHla/DLH3 (Registration No. FERM P-141S3) . 

fclaim 51 A method for the determination of human oxidized lipoproteins as 

said Antibodies is further brought into contact with the antibodies that 
recognize said oxidized lipoprotein. 

rciaim 61 A method for the determination of human oxidized lipoproteins as 
described in Sa?m 5 characterized in that the antibodies _ that 
antigens that are produced by oxidation of the phospholipids are made into a 
solid phase on a carrier. 

[Detailed Description of the Invention] 
[0001] 



artery diseases such as myocardial infarction and angina pectoris, 
cerebrovascular diseases such as cerebral ^»^^/^ M SSSl^SSL and 
Sementia, renal artery diseases such as nephrosis and ^abetic nephroses and 
peripheral artery diseases due to peripheral artery occlusion. 

[0002] 

rprior artl Arteriosclerosis occurs frequently in the aorta, the coronary 
arteries! the cerebral arteries and in muscular arteries such as the carotid 
artery and is a disease which is the principal cause of angina pectoris 
myocardial infarction and cerebral infarction. It has been proposed that its 
SuslTare elevation of serum cholesterol platelet coagulation and damage to 
the endothelium. However, at present, these causative factors have not been 
entirely explained. 

[0003] Since a relationship between oxidized lipoprotein, which is a modified 
Hr^ni-ofcein and progress of atherosclerotic lesions was indicated by 
ISSnerg cn^rcSem of oxidized lipoproteins in the development of 
arterioscierosif has come into the spotlight (for example, Steinberg, D 
ParSastraSy! S.. Carew. T.E., Khoo, J.C., and Witzum, J.L. , (1989). N. Engl. 
J. Med. 320: 915) . 

[0004] The existence has been ascertained of acceptors for lipoproteins that 
have undergone oxidation such as scavenger receptors. The hypothesis that 
folm cell?are formed and that initiation of atheroma formation begins as a 
result of uptake or oxidized LDL into cells through the mediation of these 
receptors and the hypothesis that adhesion and agglutination of platelets 
aaalutination of leukocytes and infiltration of plasma components into the 
blood vetseJs occurs as^ result of the oxidized LDL damaging the ^do^elial 
cells and that these changes serve as a trigger to bring about migration and 
proliferation of smooth muscle cells have been proposed. 

[0005] in studies to determine whether oxidized LDL definitely accumulates in 
lesions Haberland, in 1968, indicated the presence of antibodies to LDL 
mooted £ maSndialdehyde and that arteriosclerotic les ions are stained by 
anti-MDA-LDL antibodies (Herberland, M.E.. Pong, D.. and Cheng L (1988) 
t^ience 241 215) In 1989, Yla-Herttuala et al. reported that they had 
searched for apoB extracted from lesions by the immunoblotting method using 
anS-!SA-SoB Sntibody and that LDL that ^ undergone oxidative modification 
was definitely extracted from the lesions (Yla-Herttuala, S., parmsxi, 
RosenffSd M Y E? Parthasarathy, S., Carew, T.E., Butler S Witztum, J.L., 

j *ZZ7Z£L~~ n / 1 qqo) j Clin Invest. 84: 1086). However, the 
anlLbod^ that were used in thesS cases were obtained using as antigens LDL 
chat nad been artificially modified using malondialdehyde and were not only 
oxtoaXon produces of LDL but also had the property of cross-reaction with 
other oxidized proteins such as, for example, oxidized albumin. 

rnooel However it has been indicated that monoclonal antibodies of high 
specificity cS' be opined when hybridomas are prepared using homogenates of 
athersclerotic^lesions as the antigens and when hybridomas that produce 
anybodies that specifically recognize oxidized LDL are selected ffom^em 
?T^=,v a u Takeahima. E. . Iwasaki, H. , Kimura, J., Yoshida, Y. , Imanaka, 

(Itabe, H. , Takeshima t. , x ^ . 15274). Because the clone 

TOHla^Lgf'is'proauced/^ese'anSaies are named FOHla/DLH3. It has been 
f^^k^ i-hat these same antibodies react specifically with oxidized 
indicated that thesesame^c reactions with normal lipoproteins, LDL 

lipoproteins, ™* J^J^hJd^S with acetylated LDL and that the epitopes 
that art S ne recogntzffby tne antibodies are produced when phospholipds 
that are to ne ""a 1 ^" * which are structural components of lipoproteins, 
such phosphatidylchol^e^ which are st^^ these same antibodies are 

SL^^JpSStSSl^ScSSS foam cells in human atherosclerotic 

lesions . 



that thev are elevated during such diseases as cardiac ischemia diabetes and 
££ctt£ Wiyazawa. T., (1989), Free,Radical Biology 7. 209, Hodis H.N. , 
Smsch, ^.r^. r t T^.%5ds^ S t ?'3f;' 6 S? n9 'How;ver, the 

m ftnod°of deUr^n^Ion^'So^lei! large numbers »f ^JP^-^ 
to be determined and it is not suited to clarifying the clinical diagnostic 
slgSficancToroxidized lipoproteins in the blood, for which reason at 
orlsent the relationship between oxidized lipoproteins in the blood and 
disease Ss not yet been clarified. If oxidized LDL is deeply related to 
progress of atherosclerotic lesions, it is clear that detection of oxidized 
KpoJroteSs such as oxidized LDL in circulating blood in high sensitivity and 
Quantitatively must be established in early diagnosis of advances of 
SSoSica? states. The development of such methods is strongly desired. 

[0008] 

TProblems che invention is intended to solve] Consequently, this invention 
has Xe obleltivl of providing a novel method for the determination of human 
oxidlSed lipoproteins 1 : This invention has the further objective of providing 
a method f « ?he determination of human oxidized lipoproteins whereby ^idized 
a metnoQjor uiie ox idized LDL in the circulating blood are detected with 

hiah P sensicIvity and ^antitJtJvelJ by a comparatively simple procedure. This 
5nvSn?ion aiso Lrthrobjective of providing a method for diagnosing various 
types' of circulatory system diseases using the aforementioned method including 
c^onarv artery diseases such as myocardial infarction and angina pectoris, 
cerebrovascular diseases such as cerebral infarction and cerebrovascular 
uementla? renal artery diseases such as nephrosis and ^abetic nephrosis and 
peripheral artery diseases due to peripheral artery occlusion. 

[0009] 

, Means f or solving the problem] The aforementioned objectives are achieved by 
i mSnod for the^determination of human oxidized lipoproteins whereby oxidized 
UpotSJeSs in plasmTare determined using antibodies that recognize antigens 
that are produced by oxidation of phospholipids. 

r ooiol This invention is also a method for the determination of human 
oxSaized SSoJ^elns in which the antibodies are s ^ances that recognize 
III antigen! lhat are produced by oxidation of phosphatidylcholine in the 
oresence of peptides. This invention is, further, a method for the 
determination of human oxidized lipoproteins in which the antibodies that 
reccSniSe antigens that are produced by oxidation of phospholipids are 
obtained" by^immunizing suitable mammals and/or antibody-producing carried 
?ympnScytes ^mammals with an homogenateof at hero JSSS^HS^SI' fSed 
t^nfhrtHv n-roducina lymphocytes of said animals and myeloma cells are rusea. 
S^S-human Sheriml Antibody. producing fused cell group that is formed is 
^H-i^S J^uSd cells that are selected from said cell group are produced 
as cSS JSat rtact specif Jcally with the oxidized human lipoproteins. This 
invents also a Jethod ^g^^^^,^^ cell line 

FOHla /DLH3 ^ Reg i s t r at ion No? FERM P - 14 1 S 3? . This invention is .also a method 
for^he^etermSation of human oxidized H^^^^'fsStlblf 

plasma and/or "gg^-fPfF brough? into%ontact^?h a anttboSes that 
concentration, after which it i s brough c on o£ phospholipids aad the 

recognize the ^^en that is proauc / antibodies is further brought 

oxidized lipopotein that is jo^jj? ^cognize said oxidized lipoprotein, 
into contact with ^ Jg^f ^thSd fS 3S determination of human oxidized 
This invention is, father, a m ^°^°^ ltibodies that recognize the antigens 
that P are e produc1a a by e S «e made into solid phase 

on a carrier. 

[0011] 

SSi li vid ^ =S^cSSSS^ J2 2523, 



J. 'BiOl. Chem. 269 (21): 15274)). 

STb^tlSiSS^ ££iS»» tb. ra^iraa ««tho= of determination as 
described above. 

fnnnl c necif ically detection of oxidized lipoproteins with high sensitivity 
[0013] Specilicaj.j.y, llc J na antibodies that recognize antzgens 

from these effects that ^™ "^Sa^t* atherosclerotic lesions and 
^are^seT^ ^iginates in 

a h s£ruc"re Sat xs prSuced fey oxidation of phosphatidylcholxne xn the 
presence of peptides . 

10014] The reason that {^£2^ "SS^ ^Sl^ribad 
aforemencioned problems is thatantxDoax ^ manifested by 

below are obtained. The "Lggf"™^* w occur in human tissues. Moreover, 

endowed precisely with these properties. 

rooisl When determinations are made using these antibodies, the objective is 
n^nspecirxc adsorption attributable to this determination method. 

SSbolUs^nd^id lipoprotein ^""^S^?^ intSooi.Tr. ?nto 
or glass beads is convenient , 

[0017] At this time there is no Particular ^jitgion - which.of the 

antioooi^iter^thf an?tboties"that recoglxze^foxidized phospholipids is 
antibody titer or cne ™»- solid phase is advantageous from the 

nigh making these ^^concentrated and that high sensitivity 

standpoints that the antigens ccui «c , method is presented 

SJISlftSfJ!? S^SaT™£S^it y «- wrtnout saying «h.c thi. 
invention is not limited to this example. 

[0018] Third, by using S^^S'^gSSlS as^^anda^ 
ofthfng' Entity of oxidized LD1> per 1 W of LDL protein. 

[0019] This invention is ^^^1!^ dS^SSd^th 
degree o« .^c±« of -ch^jjxjjjua 1 ^Sch^uantif iable 

high specif icity and hxgh sensitivity *JJ b ^ simply, and, 

A^S^" Sinxcafsamples , by the ELISA method. 
l002 0] We shall now describe this invention in greater detail on the basis of 
its mode of execution. 



6 



antigens that are P~<^ d n ^n^^ 

"LS^v^ C SSTS a SSoS«?ii SteSSed^titacfvely, by which means 
specifically witn saia dwu^ux ascertained. The determinations 

the oxidised "S°P«"f?,S 0 C 51 ££3 method eSfal the RIA method, the 
^sXrtS^Sn^nobJot'ti^g SSSd"tSd°the immonopreeipitation method. 

.„„„, =,,wh«.r because the antibodies of this invention as described above 
£2 recoSze the anSgeS that are produced by oxidation of phospholipids as 
£^rSed*£ove are not dependent on the apoproteins of the recognizing 
eocenes SSoes^f Afferent lipoproteins in the blood can be evaluated 
TSdividuall? Antibodies that recognize one or two or more of chylomicron, 
^ ? ™ mL2 HDL3 or Lp (a) can be used as the specific antibodies for 
^;^?iiT,r Of^hese evaluation of oxidized LDL is particularly important 
because or?ne relSionshlp between oxidized LDL and atherosclerosis, in 
5dd?cion it is also important to evaluate whether or not there are oxidative 
addition, it is aiso P attention has been drawn most recently as an 
•^^deL risk facto? of arteriosclerosis (for example, Scanu. A.M., Lawn, 

specific and lipoprotein spe ciiic ff"-"' titerfl so lid phase in plate form 

preferably antibodies of high S^dy iters^to soiia ELISA 

or spherical form and it is J^ r ^ ul *" y b ^J s *£ in making the solid phase can 
SSI ap|LS2I^ST £ 'p;.^ ?irS^r . col=m y uBed ia thee, 
fields such ee multiple hole plates end glaes beade. 

component, from the ^ e ^ e ^\Hnh£it »3ap£eif in Sorption 
St3SS£STS^. ESS^&STSS;-- to -J. J*—-*— of hi 9 he r 

f 00241 Further in determination, these plasma and/or lipoprotein fractions 
containing EDTA can be used. 

antigen at this time may "Jg^^^'SSSTS'bl present in the 
relative to the amount of phospholipi d that is tnougnt is 

blood test material. ^^^'J^^SbM^^ example, in the case in 
controlled by the type of ^termination me thod. *°r J» P ^ estimated to 

„„ M] . «. ehall -P— ,J a ^5.Son £ o??hrpno1pio!iP^dB 



~ M ~«-4r-ulH limitations on the method whereby these 
aTihodiesT^^^ L which 

aescribedlSelow based on general cell fusion methods. 

rnnsal There are no particular limitations on the species of animals that can 
[0028] There are no p * hvbridoma and mice, racs and hamsters, which are 

be used in preparation of the hytriao^ an , desirable because 

used conventionally, may ™?g handle and spleen cells of these 

SLirarfused^Se mc^L^In addition, humJn lymph node cells and 
peripheral lymphocytes can aleo be used. 

t 002 9l The antigen for i^^^f^J^^S^^S^ 
atherosclerotic lesions J^^^*^ immediately after death from 
pathological changes are acquirea on ery the blood vessels sites 

patients with arteriosclerosis by pass surgery^ «i b vesse le 

homogenized under " e , wa ^_ c °°i l i | used as ch e antigen solution. As 
the supernatant that is obtain ed " u *"\ after thev have been allowed to 
required, centrifugation can be P^g^^^^f^Hh^ame procedure is 
stand, buffer solution is ^edto fc £j P^| t6 ^j£ ned w±t £ the previous 

S^^.^S ESS? a^saM^s f ra*„ and stars* -*U 



immediately before use. 



r0030l Next the antigen comprised of the homogenate of atherosclerotic 
ie^on tXfhas f-i^^^^Lunizftne LSS' S£H2?i~.. 

ir^tisrs^s^^^ aa Freund ' s complete adjuvailt or • 

Freund' s incomplete adjuvant may be added, 
immuni z at ion . 

immunisation, confirmation o£ jlavatioa « "^iSkS iLunosbsorbant assay) 
^orMMta^f MST-nLai. in wbich antibody titer 
elevations are found are screened. 

10034) Splaen caiis fr» tb. U--1J- "^LalclS.a^ay^tne. 
antibody-producing cells from J-^** med ium such as -JlPMI culture 

cell counts are measured. 

[0 035) on the other hand tumor cells of J^S^SS^^S^m 
phosphoribosyl transferase) ^^cient strains «| Sff£ ddftd Q | DMEM medium to 
such as RPMI medium to which fetal cow serum "J^j^ growth p nase. Known 
which PCS is added and are ^ ure £ 3 " ^ g J°^3? ahe 9 entries in parentheses 
tumor cells such as. for ex am PJf > "i X !* ^after) P3/NSI-i-Ag4-i (KS-1) . 
being the abbreviated names; ^^.^qj yj 210.RCY3 .Ag lT2.3. (Y3) , 

P3/X63-A 3 8.U1 (P3/UX), S P 2/0-Agl4 Sp2/0> ,T0 210^ . »9 ^ ^ 

U-266AR1 (SK0-007) , LlCR-L0N-Hmy2 iHmyzj ana £ deficient 
depending on the species ^^^f^SS^^SL are regulated so that 
strains. Tumor cells in the ^"JV"™" 3 th count c f che aforementioned 

the cell count of tumor cells ~l ati ^ t ? 0 the T Jiy washed in a maintenance 
antibody producing cells u 1 > - " 1 • w ' iney 
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medium such as RPMI medium or DE<E medium that has been heated to 
approximately 37»C and the PCS component, which impedes cell fusion, is 
removed. 

roo36l The antibody producing cells and tumor cells the cell counts of which 
have beeTadjusied are mixed in a container such as for example, a glass tube 
Jnd are^entrifuged, with pellets being obtained. The supernatant is removed 
^ d "J arpoisible The fubseguent procedures, as well as this procedure, 
SoSd be plr? ormea at temperature conditions of 20 to 37o C , and, preferably, 
of approximately 37°C. 

rno3?1 Mexc a cell agglutinating medium that has been heated to 0 - 37°C, 

irefSablv to approximately 37°C, is added slowly to the pellets that 
artobtaXefas'tne pellets are being disentangled. The substances that can 
u. aa rhe cell aqglutinating medium include confounds such as 

polyethySnf glycol (PEG) . lysolicithin and glycerol oleic acid esters and 

this depends on the average molecular weight. 

100381 After addition of the cell agglutinating medium, stirring is continued 
tor another" to 2 minutes, after which a maintenance medium such as an RPMI 
medium is added slowly on 2 to 3 separate occasions. 

[0039] Following chat, centrifugation is performed under coitions, for 

example, 800 co i200 x g for 3 to 5 minutes, in order to remove the cell 
agglutinating medium such as PEG and the supernatant is removed. 

roo40l Next as the pellets that have been obtained are being disentangled, a 
selective medium suc^as HAT medium to which PCS has been added is ^ added 
slowly so that the spleen cell concentration becomes 1 x 10 to 1 •10 
cells/ml. the materials are injected into each well of a multiple hole plate 
sucK a *S 7* and 

a e EuSdicy e of iSST^XiS'tE culture* period pending on Re state of the 

cuiEe C cLai t ?ons n are S^SStS S^'-f-cSSS abo?e! ^ addition, for 
S TgtowS medium such as RPMI culture medium to which PCS has been 
aSed can be initially added to the pellets, and after ^ not h ?* B ^ gin 
selective medium can be added to each well. Cells that have not EUBea jwn 
to die rapidly from the third day and die completely by about day 7 . On tne 
o^r hand cells that have succeeded in fusing, i.e., hybridomas begin to 
lorm colSnierf rom this point on. Screening as described next is begun from 
tn^wells^n which formation of hybridoma colonies has been found As 
required they are subcultured in large plates such as 24-hole plates. 

roo4H Screening can be performed by the RIA method, the ELISA method or the 
LDL obtained by *,^* CC "2enatured LDL may be used in combination. Antigen 

collected from ^ "elected for which there are positive findings 

ITSSiSJ with oxSSed^and negative findings in reactions with 
undenatured LDL) . 

il^referable because it is technologically simpler. 

[00431 When the cloned cells are again grown they are screened in the same^ 

that'does 3 ^ ^ — S — ^ 

oxidized LDL iB identified. 



ttmo" in a vial for freeze storage and the suspension is frozen and stored in 
liquid nitrogen. 

,00451 The fact that cell strains that do not react with unmodified LDL and 
that react only with oxidized LDL can be obtained by the cell fusion procedure 
detcrined abovl using Balb/c mice is disclosed in the paper mentioned above 
<??»£r M Takesnima E 'iwasaki, H. , Kimura, J. , Yoshida, Y., Imanaka, T. , 
iaxanT SlTT. 'bIoI. Chem, 2*9 (21): 15274). The antibody F0Hla/DLH3 , 

which is Ascribed in the same paper, is a particularly desirable monoclonal 
antibody in that it does not react with malondialdehyde modified LDL (MDA-LDL) 
and acetyXiied LDL (AcLDL) . The mouse-mouse hybridoma cell line FOHla/DLa3 
Sat produces this antibody is registered in the Life Engineering Industrial 
Technology Institute of the Agency of Industrial Science and Technology and 
has been given the Registration Number FERM P-14153 . 

[0046] The monoclonal antibody FOHla/DLH3 reacts with artificially °^fi| e * 
LDL usina LDL and copper ions. However, it does not react with unmodified LDL 
Sd does not react with LDL when it has been modified by other methods (for 
SamSe? morondtaidehyde addition, acetylation, etc.) It _ also does not react 
whether serum proteins, for example, albumin and globulin, that nave been 
oxidized HoSeve?, it reacts when high density lipoprotein. (HDL) , which is a 
lipoprotein different from LDL, is oxidized. 

.00471 However the method for obtaining antibodies that recognize the 
an?iaen ?hac X produced by oxidation of phospholipids of this invention is 
^limited to methods of sensitizing suitable animals with athersclerotic 
Jesions aa described above Other methods that can be considered can include, 
for eSamole a mechod in which oxidized LDL is used as the imrnunogen and a 
mShoa^which^he imrnunogen is obtained by oxidizing a g-pholipid m the 
presence of an apoprotein or a portion of its structural peptio.es. 

[0048] The following can be considered as the conditions of production of 

S^ti^ S^ 1 ESSIS o^obca&ht hybrSSa d t|at produces 
tS aSSboales used in the method of determination. Specifically, the 
XpoSocein fraction is obtained from normal human serum, for example by the 
eentrifuaation precipitation method, and this fraction, as required, is 
SubScted to purification treatment by dialysis or desalting, after which 
Suio is ad?ed^o the lipoprotein reaction in proportions of a Protein 
SncentratTS of °0.1 to 1 wg/ml, and, preferably, 0.2 mg/ml, and a CuSO 
concentration of 5 to 25 /imT and, preferably, 5 and a reaction is carried 
out for 3 to 24 hours at approximately 37°C. 

[0049] 

TExamDles] We shall now present examples to describe the sandwich ELISA 
analysis method for oxidized lipoproteins of this invention in more specific 
terms. 

[[0051] Example 1 

Sandwich ELISA analysis method for oxidized LDL 
(1) Preparation of LDL fraction in human serum 

EDTA was added to human plasma that was obtained by collection with heparin to 
fT FSr.r'co^ cIpacUAo^rracentrif^ioS^ro^f 1 ^ 

solution ISO w/v %) was added to grve a specific ^ av ^^|.^. ed co the ^ tom 

the specific 9r""Vi"oioaca1y) lor utr?.ceutr l£ ugat?on and the materials 
of test tubes (1 to 4 inl capacity) ror "iir. » orange band 

Z%,ZSZ%rio?£hl°l" L*S."«r5-*- covered -lib great eare 
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and it was dialyzed at 40°C for 6 hours (with amounts of 3 liters being 
Solaced ?wo times at 1 hour intervals) against PBS containing 0.25 mM I5DTA. 
Juan^tative determinations were made of the protein and cholesterol in the 
LDL test material that was obtained 

[0051] (2) Sandwich ELISA analysis 

DLH3 antibodies and IgM antibodies of unimmunized mice (0.6 us each/well) 
5^? -^ ^?^ pbs were added to plateB and the materials were allowed to stand 
Jori hours\rro^ r Lm?eSture P Next, 200 „1 of 1% BSA-TBS solution (pH 7^4) 
was added! the mixture was allowed to stand for two hours at room temperature 
and blocking occurred. The blocking solution was discarded, oxidized LDL 
IJandard product in unaltered form and human LDL fraction were injected (the 
oxiSSed ML standard product consisting of 0.1 to 20 ng of LDL protein/well ; 
?nehumaVlDL fractionconsisting of 2 M 3 of LDL protein/well) and the 
ITT trials were allowed to stand at 4°C for 18 hours. The materials were 
wteSd ShreJ Jimes with 0.05% Tween 20-TBS (pH 7.4), after which ioo ?1 of 
shSn anti-humaS apo B antibody (Bindind Site Company) diluted 5000 times was 
^ 5 5 rr^f^ialB vere allowed to stand for 2 hours at room temperature. 
They were tSen'waSed ^hrle times with 0.05% Tween 20-TBS pH 7.4) after which 
Ton „i If alkaline nhoephatase-labeled donkey anti-sheep IgG antibody 
^manufacLrea iy ?hl ^nemtcon Company) diluted 2000 times with 2% skimmed milk 
«^a5^d The materials were then allowed to stand for two hours at room 
t^moeXture JftSr which they were washed three times with 0.05% Tween 20-TBS 

S loo Jl of 0?1% p-nitrophenylphosphoric acid (pH 8.8) was added 
wi?h Coloration being effected, and absorbance at 405 nm was determined after 
10 to 60 minutes. 

(3) Results of analysis using human plasma (from healthy individuals and 
kidney dialyBis patients) 

Fioure 1 and Figure 2, respectively, show the typical calibration curve using 
oxia^ed Sl as^he standard product and the results of analysis of clinical 
samples . 

[0052] Example 2 

Sandwich ELISA analysis of oxidized Lp(a) 

(1) Preparation of peroxidase-labeled anti-Lp(a) antibodies 

edta was added to human plasma obtained by collecting blood with heparin to 
Sve" a final concentration of 0.25 mM. 250 ?1 of 0.15M NaCl containing 0.3 JK 

^V a %rnours t at%^ Ubl K SJ^SIE^^a^2^ a Sai^■ , 
Pulverized £ alva^ce Sit*S morlarwas added to the bottom layer, the mixture 
puiverizeo. in w ««. foaming did not occur and it was prepared to a 

SecJftc Savity £ 1 25 cSSgacion was then performed at 105,000 x g 
lit 20 hours" Vc. The orange band of the top layer was "coyer^wxth 
rZlat «r» and ael filtration was performed using Biogel A-5m with 1M NaCl, 

was recovered. This faction wa * *PP elute / with so i uC ion containing 

O^M^Sinocaproic 111* ana 'was analyzed against PBS containing 0 25 mM EDTA 

• M 7Zi*\ f«rtion beina obtained. A rabbit was immunized with 0.5 mg of 
the b LnU) Ihlt waf oSained anfantSserum was prepared. The anti-Lp(a) serum 

S&^S oltafnei:^ ^S^l^^^^^ 
with peroxidase by the maleimide method. 

[0053] Preparation of lipoprotein fractions in human plasma 

EDTA was added to human. plasma obtained ^omblood collected with heparin to 

? iV t tuneTfl^rcapacity? A S-ul^ctntr?fugation, 250 ,l.of 0.15M 
2Sl containing 0 3 mM EDTA was made into a double layer and centrifugation 
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III tir^rlll/^t^ce with aJortar t was ■^^^ffSSL'S- 
4 o C ^^o^ 1 ^ ) M ^T^ £ ^U^T^tS tubes <l ml 
been ac^uBted (d - J-JJ) ' StSSXaSan and centrifugation was performed at 
capacity) for use in ul rac entri tugat layer 

244,000 x g for 16 ^"fj^i"^; ^covered with great care and was dialized 
(approximately 100 to ISO Ml) «as *ec rep i aced two times at two-hour 

^ 4 ° C f°f P^on?a?ning I tl m^H Quantitative determinations 

were^de^f 9 ?^ - the lipoprotein fraction that was 

obtained, 

[0054] (3) Sandwich ELISA analysis 

that had been diluted »lth PBS »ere adaea to. a p temperature. Next, 

So Tot l^BsJ-ral o^ution ^7.!r».ra5ded and the ..Ixture was allowed 
S'Af for ? S noure 2 roc. tSWatur. •^S&^SSS'i- unaltered 

blocking solution was discarded, oxid "ea bp ^aj " (oxidized Lp (a) standard 

form anl the human ^P^^^^^e??; Se numan UpoproSlTf raction as a 

product in am °^ 0 °£.^ witn pSI) and the materials were allowed to stand 
eolation dxluted ^ times witftPBSJ a ^ timeg ^ 

for two hours at room temperature, iney peroxidase- labeled anti- 

0.05% Tween 20-TB f^gj : ^ ' ^^^"JJSo times with 2% skim milk solution were 

Sled SfSf material ^^££^^.»£i Tween°20-TBS (pH 
temperature. They w«e then «^d^M ^S^f parogen peroxide 
7.4), after which 100 ji^®i2Id±SES«. with coloration being effected. 
SSSVL 3 lS 9 mSu?es? ?nr r eaction was stopped with 50 ,1 of 2N sulfuric 
acid and absorbance at 492 nm wa B determined. 

'"»» W J^dtLaaee^th^ffl ^ '>™ V * BeUl " 

samples . 
[0056] 

tBffect of the invention] This invention «^^o3°St«S£S- ^ 
method for the detection of oxidized ^P^coSize oxidized lipophosphates 
that blood components and antibodies recognize * antibodies to 

are brought into ^ f fS h i5 relates to a method for 

said test ™ te ^ 8 "c5ato^sy B te^ diseases in which atherosclerosis is the 
diagnosing various ™gSS^3rSSJ5rTlm« disease refers to all 

cirTuScory*^ 
^rebra^^^^ 

ae nephrosis -^diabetic nephrosis ^^S^SS by means of this 

peripheral ^J^^^SStiSa of oxidized UXL and oxidized Lp(a) were 
invention, high concencr ationo u t- reat ed by blood dialysis because of 
detected in the blood °5 P atlMte J^ e *fl° t relationship between these 
diabetic nephrosis and ^^^S^^^^SSttinmA. However, the 

S ? ecSveSssMs ^ 

^S^^SS^^oPSS^^l he expanded by future 
clinical studies using this invention. 
[Brief Explanation of the Figures] 

. ;vr 3 M'nn curve obtained using the oxidized LDL 
SSSSL SSpie t « tb. standard produot. 
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[Figure 2] This is a graph showing the results of analysis of clinical 
samples in Example 1 of this invention. 

TFiaure 3] This is a calibration curve obtained using the oxidized Lp(a) 
obtained in Example 2 of this invention as the standard product. 

[Figure 4] This is a graph showing the results of analysis of clinical 
samples in Example 2 of this invention. 
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